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Accepted: October 18, 2018 ABSTRACT: Background: Metabolic syndrome is an array of disorders characterized by 
dyslipidemia (Increased TG, and decreased HDL level in circulation), high blood pressure, 
abdominal obesity and Insulin Resistance. As multiple factors are involved in the onset and 
progression of this syndrome, it is vital to consider and evaluate those multi-array risk factors 
independently and in association with chronic diseases.  
Objective:  To evaluate the risk factors which are associated for progression of metabolic 
syndrome in young adults. 
Methodology:  This case-control study was conducted among adults of University of Karachi, 
Karachi, Pakistan during January 2015 to December 2015. The participants of this study were 
aged  between 16 to 25 years. They were divided into two groups, Control and metabolic 
syndrome (MetS) subjects. International Diabetes Federation Criteria was used to diagnose 
Metabolic Syndrome in participants. Fasting Blood sample was taken for Fasting plasma glucose, 
Fasting plasma insulin, High density Lipoprotein, Triglyceride and Cholesterol estimation.  
Homeostatic Model Assessment Calculator version 2.2 was used for better understanding of Beta 
cell Function and Insulin sensitivity. Stress score was determined by Holmes Rahe Life Stress 
Inventory Scale, while data on Physical Activity Level and Food Intake were recorded through 
well-defined questionnaire. For statistical analysis, Pearson Chi square Test of independence, 
Independent t-test and Binary logistic Regression were used. P-Value <0.05 were used as 
significant. 
Result: Anthropometric indices including body mass index and waist circumference were found 
to be significantly different among groups (p-value <0.05). FPG, HDL, TG, VLDL and stress 
score were significantly high, while Percent Beta, Percent Sensitivity were significantly low in 
MetS subjects. SBP, DBP, Pulse pressure, Pulse Rate, FPI, HOMA-IR, CHO and LDL were 
found to be insignificant. Large number of patients were consuming moderate to High level of fat 
subsisting a sedentary lifestyle.  Stress, sedentary life style and fat consumption were shown as 
significant risk. While FPI and SBP were insignificant predictor of TG and FPG in MetS patients. 
Conclusion: The results of this study revealed that, young adults of Pakistani population are at 
high risk of MetS due to involvement of Stress, Sedentary style of living and high amount of fat 
consumption. According to IDF criteria fluctuation of WC, FPG, TG and HDL level were found 
in patients. Along with significantly high BMI, VLDL and low Percent Beta, Percent Sensitivity 
were found as dominant characters which were altered in youngadults with MetS. No significant 
changes were observed in SBP and DBP in our result. 
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Metabolic syndrome (MetS) is characterized by dyslipidemia, high blood pressure, and abdominal obesity and 
Insulin resistance [1-10]. Metabolic syndrome is one of the risk factor for the induction of heart disease [11]. 
Epidemiologic studies of longitudinal and cross-sectional design have shown the prevalence and incidence of MetS 
[12, 13]. Also, the prevalence of obesity has been dramatically raised and is being associated with increase in 
diabetes [14].  
 This analysis put forward a prospective determination of the presence of metabolic syndrome in young adults, it 
could offer the understanding of its pathogenesis along with recognition in the potential interference of elements.  
This syndrome is multifactorial (Bruce & Byrne, 2009) Evaluation of susceptible factors for chronic diseases with 
their independent relationship is being considered as vital for prevention of the disease. In children, decreased 
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physical activity [15-18] low weight during birth [19]  infant weight gain [20], alongwith diet, nutrition, breast 
feeding and genotype are reported as risk factor for metabolic syndrome [21]. However, data of metabolic syndrome 
risk is largely unknown in young adults. 
Dietary habits carry a vital role in its progression.  Dietary pattern significantly determines diet associated disease 
[22-24].  Along with this , physical activity is reported as a key feature to reduce the chances of cardiovascular 
disease [25], MetS [26] and the prevalence of mortality in adolescence [27] In twenty first century, the physically 
inactive and obese adolescents are susceptible to develop metabolic syndrome [28]. Therefore, it is critically 
important  to manage the lifestyle during adolescence. The routine physical activities in adolescence can contribute 
active life style until adulthood. [29] 
The increasing rate of insulin resistance (IR) and heart diseases in young adults compels us to examine the factors 
associated with the development of metabolic syndrome. Early diagnosis may possibly prevent the onset or 
progression of heart disease. 
 
Methodology: 
Data for the current study was collected from young adults of the University of Karachi, during  January 2015 to 
December 2015. All the participants were between 16 to 25 years of age. The individuals having severe food 
allergies, Anorexia Nervosa, Bulimia Nervosa or any other chronic medical disease as well as those with dietary 
restrictions, gestation period or nursing women were excluded from the study. 
For the determination of resting systolic and diastolic blood pressure sphygmomanometer was used on the right arm. 
The subjects were advised not to take any medicine which interfere the result as well as avoid strenuous exercise or 
hard physical activity before the test.  
Blood samples were taken from antecubital vein after 8 hours of overnight fasting. Fasting plasma glucose were 
estimated by enzymatic method, Lipid profile including Triglyceride, Cholesterol and high density lipoprotein 
(HDL)  was  estimated through CHOD-PAP, GPO-PAP method. Serum insulin levels were detected by sandwich 
ELIZA. HOMA Calculator version 2.2 was used for better understanding of beta cell function, Insulin sensitivity 
and Insulin resistance. 
All volunteers filled a questionnaire assessing demographic profile, and medical history of chronic disease. While 
stress scores were determined by Holmes Rahe life stress Inventory Scale. Fat intake questionnaire was used for 
analysis of dietary habits. The questionnaire had 17 questions regarding Fats, Protein Carbohydrate. The answers 
were taken according to usage in times per week (Never, Less than once, 1-2, 3-5, 6 or more).  The score of dietary 
habits was categorized into low fat, low to moderate fat, moderate fat, moderate to high fat and high fat intake. 
Physical Activity level scale was used and classified into five categories including Inactive, Sedentary, Moderate 
Active, Very Active, Extremely Active.  
For the determination of BMI (kg/m2), Height was measured by the height measuring apparatus, and weight was 
measured in kg with the help of weighing machine. Weighing machine was placed on flat surface. In measurement 
of Waist Circumference, all participants were asked to stand straight, with relaxed stomach and without any 
additional clothing. Measurements were made at the narrowest point of the waist in inches.  
To identify the statistical difference among groups, Pearson chi square test of independence and independent t-test 
was used for qualitative and quantitative data respectively.  Qualitative and quantitative data is expressed as n(%) 
and mean-SD respectively. P-Value<0.05) was considered as significant. Multivariate linear Regression and 
Univariate Binary Logistic regression was performed to estimate the increasing risk for metabolic syndrome. 
 
Result: 
In this study, 12.5 % male and 375% female had MetS as compared to 9.2% control male and 40.8% control male. 
The average mean among group was found as 21.7 2.2 for patients and 21.4 2.0 control. For anthropometric 
indices, BMI and WC were significantly high in patients with a p-value of 0.015 and 0.000 respectively. The mean 
values for BMI and WC for both patients and controls were recorded as 26.3 2.9 kg/m2 vs. 25.0 2.5 kg/m2 and 
82.0 1.6 kg/m2 vs. 73.7 3.8 kg/m2. The participants of MetS had significantly higher levels of FPG (112.1 13.2 
mg/dL vs. 87.6 9.5 mg/dL), TG (179.6 38.7 mg/dL vs. 92.4 40.2 mg/dL), VLDL (35.9 7.7 mg/dL vs. 18.4 8.0 
mg/dL) and Stress (133.6 80.3 vs. 78.0 41.8) with a p-value <0.05. While significantly low levels of Percent Beta 
(67.9 24.4vs. 106.3 8.6), Percent Sensitivity (5.0 30.4 vs. 118.7   and HDL (48.1  mg/dl vs. 
48.1 10.8mg/dl) were observed. 
SBP, DBP, Pulse rate, Pulse Pressure, FPI, HOMA-IR, CHO, and LDL, were found to have no difference in control 
and MetS subjects (Table#1). 
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The analyses of dietary habits showed that 2.5% volunteers consumed Low fat diet, 5% Low to Moderate fat diet, 
10% Moderate fat diet, 25% Moderate to high fat diet and 7.5% [30] consumed High fat diet. While in normal 
control participants the outcome was 6.7%, 20.8%, 4.2%, 7.5% and 10.8% respectively.  The data of dietary habits 
were found as significant among groups. 
According to Physical Activity Level criteria, the MetS populations were 6.7% Inactive, 20.8% Sedentary, 4.2% 
Moderate Active, 7.5% Very Active and 10.8% Extremely Active. As compared to control groups, which were 
4.2%, 5.8%. 5.0%, 20.8%, and 14.2% active among aforementioned respective categories. 
WC and VLDL for TG and FPG were found as significant predictor. FPI and SBP were found as insignificant risk 
factor for TG and FPG of MetS. (Table#2). Stress (OR=0.984, CI=0.976-0.9922, p=0.000), Dietary Intake 
(OR=0.636, CI =0.740-0.860, P-Value=0.003) and Physical activity (OR=0.642, CI=0.485-0.84, P=0.002) were 
expressed as the factors for progression of MetS (Table#3)
 








Age 21.7 2.2 21.4 2.0 0.37 
Anthropometrics Indices    
BMI (kg/m2) 26.3 2.9 25.0 2.5 0.015* 
WC (cm) 82.0 1.6 73.7 3.8 0.000* 
Body Vitals    
SBP (mm/Hg) 119.8 9.7 117.5 7.0 0.142 
DBP (mm/Hg) 80.0 7.6 77.4 6.9 0.055 
Pulse pressure 39.3 2.6 39.58 3.9 0.685 
Pulse Rate 81.5 8.9 81.7 11.7 0.889 
Blood Sample Analysis    
FPG (mg/dL) 112.1 13.2 87.6 9.5 0.000* 
FPI (µU/ml) 8.2 3.0 8.2 3.5 0.934 
Percent Beta  67.9 24.4 106.3 8.6 0.000* 
Percent Sensitivity  50.7 30.4 118.7 63.0 0.000* 
HOMA-IR 1.13 0.3 1.05 0.45 0.295 
HDL (mg/dL) 48.1 10.8 55.9 7.8 0.000* 
TG (mg/dL) 179.6  38.7 92.4 40.2 0.000* 
CHO (mg/dL) 153.8 47.9 157.6 52.9 0.679 
LDL (mg/dL) 69.0 51.3 83.2 52.1 0.138 
VLDL (mg/dL) 35.9 7.7 18.4 8.0 0.000* 
Stress Scale 133.6 80.3 78.0 41.8 0.000* 












Dietary Intake    
Low fat 
Low to Moderate Fat  
Moderate Fat 













Physical Activity Level    
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*p-Value <0.05 considered as significant using Independent Sample T-Test and Pearson Chi square test of 
Independence. 
Independent Sample T-test is used for quantitative variables. 
Pearson Chi-square Test of independence is used for Qualitative variables. 
BMI: Body Mass Index, WC: Waist Circumference, SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, 
FPG: Fasting Plasma Glucose, FPI: Fasting Plasma Insulin, HDL: High Density Lipoprotein, TG: Triglyceride, 
CHO: Cholesterol, LDL: Low density Lipoprotein, VLDL: Very Low-Density Lipoprotein 
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Figure 2:   
Fat Consumption in Metabolic syndrome Subjects 
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    Figure 3:  
Fat consumption in control participants 
 
Figure 4:  

















Figure 5:  
Activity level of metabolic syndrome participants 
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Table 2: Multivariate  Linear Regression Models for Prediction of High TG and FPG in Metabolic Syndrome  
 TG FPG 
 OR 95% CI P-Value OR 95%CI P-Value 
MODEL I 6.940 5.253-8.628 0.000 1.961 1.475-2.447 0.000 
MODEL II 5.000 4.99-5.000 0.000 0.283 0.025-0.541 0.032 
MODEL III 0.000 -0.005-0.003 0.740 0.208 -0.534-0.950 0.555 
MODEL IV 0.000 -0.002-0.001 0.393 -0.73 -0.361-0.215 0.618 
Model I: Unadjusted for WC, Model II: Adjusted for WC and VLDL, Model III: Adjusted for WC, VLDL and FPI, 
Model IV: Adjusted for WC, VLDL, FPI and SBP 
 
Table 3: Univariate Binary Logistic Regression Models for Prediction of Metabolic Syndrome 
 OR 95%CI p-Value 
Stress 0.984 0.976-0.9922 0.000 
Dietary Intake 0.636 0.740-0.860 0.003 
Physical Activity 0.642 0.485-0.849 0.002 
OR: Odd Ratio, 
CI: Confidence Interval 
 
DISCUSSION: 
The current studyevaluated the risk factors associated with metabolic syndrome. Previous studies emphasizes on susceptibility 
factors in children and adolescence. Less number of studies are found that  shows the predisposition in young age group. 50% 
males and 50% females have participated in this study. This makes the results more reliable as  the interfering factors 
associated to gender have been removed. 
High Fat Consumption and sedentary lifestyle observed in patients. [15] [16] [17, 18] has an impact in progression of MetS , 
They have showed the significant association with activity level. While Ekelund et al., 2009 have reported the diet and 
nutritional interference within MetS among chidren. The present result is in accordance with their evaluations but in 
adolescents.  . Systolic Blood pressure, Diastolic Blood pressure, Pulse pressure, Pulse Rate and LDL were found to be 
insignificant in our study.  
 Several factors contribute to develop and progress stress in individuals. In our findings, stress levels found in MetS subjects 
were significantly higher than normal adults. These results clearly represent the involvement of stress in development of MetS 
(95% CI; 0.976-0.992) . [31] Have reported this association in their study. In,  
 
Limitation factors in this study is the relatively small sample size. The participants werefrom multiple ethnicities. Use of 
medicines might be a confounding factor in this study. Hormonal changes between 16 to 20 years of age and above 21 might be 
conflicting factor which induces obesity especially in female participants. 
 
CONCLUSION  
The result of this study was revealed that, young adults of Pakistani population are at a higher risk of MetS due to involvement 
of stress, sedentary style of living and high amount of fat consumption. According to IDF criteria fluctuation of WC, FPG, TG 
and HDL level were found in Patients. Along with that significantly higher BMI, VLDL and low Percent Beta, Percent Sensi-
tivity were found as dominant characteristics which were altered in adults with MetS. No significant changes were observed in 
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